The present study was conducted at a private Farm, Kalabsho, Belqas Center, Dakahlia Governorate during the two successive seasons of 2014/2015 and 2015/2016. This investigation was layout to find the effect of Cultivars (Gloria and Diamond), phosphorus (0, 12, 24, 36, 48 , thereby it caused a significant increase and the greatest values of top yield. Moreover, the response of sugar beet top yield to the interaction varietal effects X boron fertilizer levels was significant in the two seasons. Phosphorus at a rate of 48 kg P 2 O 5 was the best treatment among other phosphorus treatments, which resulted in the maximum root yield in the 1 st and 2 nd seasons. Furthermore, control treatment (without addition) recorded the lowest mean in the 1 st and 2 nd seasons, respectively. With expecting the impact of boron fertilizer effects on root yield, increasing its levels from 0 to 1.125 kg H 3 PO 4 fed -1 tended to increase root yield in the two growing seasons. Generally, the highest total yield achieved from Gloria cultivar with mean 30.72 Mg fed -1 while, Diamond cultivars recorded 28.44 Mg fed -1 in the first season. Meanwhile, in the second season the same trend were observed for cultivars Gloria which surpassed cultivars Diamond.cultivars of beets, Phosphorus showed a significant increase in sucrose % and increasing boron fertilizer levels from 0 to 0.750 and 1.125 kg Borax/fed tended to increase sucrose % from 16.82 to 16.89 and 16.98 in the first season and 20.17, 20.23 and 20.30% in the second season, respectively. It could be concluded that all used treatments significantly affected on suger beet yield and its component. The interaction between Gloria cultivars, phosphorus fertilizer at the rate of 48 kg P 2 O 5 fed -1 , boron at the rate of 1.125 kg fed -1 recorded the best in all used treatments.
INTRODUCTION
Improving sugar beet productivity is a serious demand to meet sugar consumption or at least to decrease the Egyptian gap between production and consumption. In Egypt, sowing sugar beet usually takes place during the period extended from Sept. to Nov.. Many investigators showed the effect of phosphorus and boron fertilizer levels on growth, yields and quality characteristics of sugar beet Cultivars. Shalaby et al. (2011) reported that Kawemira variety significantly surpassed on the others in root fresh weight/plant, sucrose and roots and yields/fed. Ali et al. (2012) reported that Samba variety had the highest values of root and sugar yields /fed as will as sucrose and purity percentages. Mehanna (2017) declared that Samba variety was the superior in root characters i.e. length, and diameter and yield of roots and sugar/fed.
Besides, phosphorus is a major element in plant nutrition that is the most important component of nucleic acids and lipids and is important in the production and transport of sugars in sugar beet plant. Phosphorus is effectiveness in sugar beet early root development. It is a critical macronutrient required for numerous functions in the plant, including energy generation, nucleic acid synthesis, photosynthesis, glycolysis, respiration, carbohydrate metabolism and nitrogen fixation. Ismail et al. (2007) and Ouda (2007) reported that fresh and dry weights, leaf area index and root and sugar yields, as well as sucrose % and sugar loss to molasses were increased as P rate increased up to 30 kg P 2 O 5 fed -1 . Abdou et al. (2008) stated that increasing phosphorus fertilizer levels from 0.0 up to 30 kg P 2 O 5 fed ) by 29.31 and 29.52 % in the first and second seasons, respectively. Marinković et al. (2008) showed that increasing P 2 O 5 from 50 to 100 and 150 kg ha -1 resulted in marked increases in root and sugar yields/ha. Seadh (2012) stated that application of 30 kg P 2 O 5 fed -1
, produced the highest values of growth characters and the highest values of the root, top and sugar yields fed -1 , in both seasons. Abdou et al. (2014) found that adding 31.0 kg P 2 O 5 fed -1 and thinning at the age of 20 days was the suitable recommendation to maximize sugar beet root yield and quality under the environmental conditions of Dakahlia Governorate. Hussain et al. (2014) declared that the addition of P1 (the first rate) and P2 (the second rate) increased beet yield by 37 and 47% over control. The shoot phosphorus (mmol kg -1 ) was achieved as 55.2, 73.6 and 84.3 at P0, P1 and P2, respectively. Boron is by far the most important of the trace elements needed sugar beet because, without an adequate supply, the yield and quality of roots are very depressed. Soil application, as well as, a foliar spray of boron is equally effective, hence the fresh root weight, sucrose %, root and top yields significantly increased by increasing boron levels. Armin and Asgharipour (2012) reported that the highest root yield and sucrose concentration was obtained by spraying with 12% boric acid. Soliman et al. (2014) showed that boron as a foliar application significant responses in the two seasons with respect to growth characters of sugar beet. Increased boron foliar application from 0 to 0.4 g L -1
. increasing growth characters of sugar beet at the first and second seasons. Application of boron spray exerted a significant increase in sugar, juice purity and crude protein percentage. Mekdad (2015) reported that Application of P1 and P 2 ppm boron significantly improved root yield and its attributes, percentage of gross and white sugar. On contrarily Na, K, α-amino N, loss sugar percentages, harvest index and loss sugar yield were decreased. Maximum root, top, sugar yield fed -1 and root quality was produced by 140 (N2) kg N/fed and 120 and /or 150 ppm boron.
The present investigation aimed study the effect of two Cultivars( Gloria and Diamond ), phosphorus (0, 12, 24, 36 
MATERIALS AND METHODS
The present investigation was conducted at aprivate Farm, Kalabsho, Belqas Center, Dakahlia Governorate during seasons of 2014/2015 and 2015/2016 . This study was layout to find the effect of cultivars (Gloria and Diamond), phosphorus and boron effects and their interaction on yield, yield components and quality of sugar beet plants (Beta vulgaris, L.). The cultivars were introduced from Dakahlia Company for sugar.
Experimental design
A spli-split plot design with four replicates was used. The main plots were assigned for the following cultivars i.e, Gloria and Diamond. The sub-plot was devoted to the phosphorus fertilizer rates in the form of mono-super phosphate (15.5% P 2 O 5 ) were used in one time addition after planting. In addition, the sub-sub plots including spraying boron in the form of Borax in two equal portions : 1.125 kg fed -1 and 0.750 kg fed -1 . The sugar beet seeds were sown on 26 th August and 23 rd August in the two seasons, respectively. Sugar beet seeds were hand sown (dry sowing method) on one side of the ridge in hills 20 cm apart at the rate of 3-5 balls/hill. The plots were irrigated immediately after sowing. After one month, plants were thinned to two plants/hill and singled to one plant/hill after 30 days from sowing. The recommended agricultural practices were kept in the same normally practiced according to the recommendation of ARC. The experimental unit (sub-sub plot) was 10.5 m 2 "3x3.5m" including five ridges each of 60 cm apart and 3.5 long. The preceding summer crop was watermelon in both seasons. Some Pphysical and chemical properties of the field experimental samples are shown in Table ( The soil of the experiment was clay in texture. Soil samples were taken from 15 to 30 cm depth in the experimental sites before soil preparation to measure the important chemical and physical properties of soil according to Black (1965) .
Yield components:
At maturity (210 days from planting), five plants were chosen at random from the central of ridges of each sub-sub plot to determine the following characters: 1. Root fresh weight (Mg fed 
Statistical analysis
All data were statistically analyzed according to the technique of analysis, variance (ANOVA) , the least significant difference and was used to compare the differences between the means of studied treatments values according to methods described by Gomez and Gomez (1984) . All measured investigations were performed utilizing a examination fluctuation procedure by method of CoSTATE PC programming. Table 2 Cultivars effects:
RESULTS AND DISCUSSION

Top fresh weight (Mg fed
Cultivars had a significant effect on top yield (Mg fed ) in the first and second seasons, respectively) could be obtained from diamond in the 1 st season and Gloria in the second season. On the contrary of that, the lowest means in this terms (6.777 and 9.807 Mg fed -1 ) in the first and second seasons, respectively) were obtained from Gloria cultivars in the 1 st season and Diamond cultivars in the second one. The differences between the two cultivars in the studied characters may be due to hereditary differences. This result was in line with those reported by, Shalaby (1998) , Ali (2000) and Shalaby et al. (2011) .
Effect of phosphorus fertilizer:
Phosphorus treatments caused a significant increase in top yield per feddan. The optimum phosphorus fertilizer treatments were 48 kg P 2 O 5 , thereby it caused significant increase and the greatest values of top yield, which registered data were( 8.926 and 12.412 Mg fed -1 ) in the first and second seasons, respectively (Table 2) . However, 36 kg P 2 O 5 treatment came in the second rank after the aforementioned treatment and then the control treatment recorded the lowest values in the two seasons. The effect of phosphorus which stimulates vegetative growth and consequently top yield per feddan. A positive association of phosphorus treatments for top yield per feddan has been reported by Abo El-Goud (2000) and Abdou et al. (2008) . 
Effect of boron fertilizer levels:
Surpassing boron fertilizer levels from 0 to 1.125 kg in the second season tended to increase top yield from 9.435 to 10.516 Mg fed -1 while in the first season the third level recorded the highest meanwhile the control treatment ranked the second. A similar trend was established by Soliman et al. (2014) who they reported that increasing boron foliar application from 0 to 0.4 g per litter increased growth characters of sugar beet at the first and second seasons, respectively. Also, Dewedar et al. (2015) reported the same trend. As shown from tabulated data in Table 2 , phosphorus and boron combination levels exhibited no remarkable differences on top yield (Mg fed -1 ) in the first season. On the other hand, the interaction effects had a significant effects except cultivars* Phosphorus* boron.
The response of top yield to the interaction between phosphorus and boron treatments was significant in the second season (Table3). It can be considered the highest values of top yield were obtained due to the fifth level of phosphorus and the third levels of boron 9.55 and 13.20 Mg fed -1 (in the first and second seasons, respectively) while, the lowest values 6.55 and 5.85 t/fed recorded from control treatments for phosphorus and boron in the 1 st and 2 nd seasons, respectively. The effect of the interaction among all factors under study on top yield was insignificant in the two seasons. It can be concluded that highest values of top yield (10.833and 13.533Mg fed -1 in the first and second seasons, respectively) were produced from Gloria cultivars which treated with high levels of phosphorus and the highest dose of boron. Table 4 .
Effect of cultivars:
Cultivars of exhibited insignificant effect on root yield in the two growing seasons. Generally, the highest root yield achieved from Gloria cultivars with mean 21.507 Mg fed -1 while, Diamond cultivars recorded 21.337 Mg fed -1 in the first season. Meanwhile, in the second season the same trend was observed for cultivars Gloria which surpassed cultivars Diamond. These increment in root yield might be due to the differences among sugar beet varieties under study refers to the variation in the genes makeup and their response to the environmental condition.
The differences among sugar beet varieties were found by Osman (2005) 
Effect of phosphorus fertilizer levels:
The collected data in Table ( Table ( 4) showed that there were significant differences in root yield. With expecting the effect of boron fertilizer effects on root yield, increasing its levels from 0 to 1.125 kg H 3 PO 4 fed -1 tended to increase root yield from 20.966 to 21.953 and 24.968 to 27.880 Mg fed -1 in the two growing seasons. These findings may be attributed to boron plays an important function in sugar beet as maintaining the balance between sugar and starch; translocation of sugar and carbohydrates, standard cell division, nitrogen metabolism and protein formation, and cell wall configuration Also, it plays the main roles in the correct function of cell membranes and the transport of K + to guard cells to the internal water balance control system they reported that Fertilizing sugar beet by mixture of potassium +Boron + Calcium recorded an important increase in root and extracted sugar yields/fed and sucrose% as compared to untreated. This findings are in the line with Bondok (1996) ; El-Hawary (1999) and Aly et al. (2017) they reported that Fertilizing sugar beet by mixture of potassium +Boron + Calcium recorded an important increase in root and extracted sugar yields/fed and sucrose% as compared to untreated.
The effect of interaction between cultivars and phosphorus fertilizer levels:
Data in Table 5 represents the cultivars X phosphorus fertilizer levels and stated their was a significant effect in both seasons. Cultivars Gloria when treated with the fifth phosphorus levels recorded the highest mean of root yield (29.839 Mg fed Regarding to the interaction between phosphorus and boron, data in Table 6 illustrate a significant differences and the highest root yield (32.86 and 36.27 Mg fed There were significant differences between the triple interactions between all treatments on root fresh weight.
Root diameter (cm)
The effect of varietal effects, phosphorus fertilizer treatments, boron effects on root diameter (cm) during 2014/2015, 2015/2016 seasons are presented in Table 7 .
Root diameter exhibited significant differences in varietal effects in the two seasons. The thickest roots were produced from planting Diamond cultivar, results were 12.74 and 14.29 cm in the first, second and seasons, respectively. Whereas, the thinnest roots (11.98 and 14.09 cm) came out from Gloria cultivar in the two seasons.
The trend of these results is similar to those of root length and similar discussion could be cited. These differences in response could be attributed to the genetic makeup of the cultivars that controls assimilate distribution within the plants. Confirming these findings with ElKammash et al. (2011) and Ali et al. (2012) . Phosphorus fertilizer treatments had a significant effect on root diameter in the two growing seasons of this research. Roots in the treatment of 48 kg P 2 O 5 fed -1 (14.61 and 16.36 cm) were significantly thicker than other treatments in the first, second and third seasons, respectively. Also, it can be noticed that 36 kg P 2 O 5 treatment came in the second rank after aforementioned treatment with respect root diameter in all seasons. It can be cited that the increase in root diameter due to the same reason that led to the increase in root length as previously mentioned.
These results are in full accordance with those reported Abo-El-Goud (2000); Seadah (2012) and Abdou et al. (2014) Increasing boron fertilizer levels from 0 to 0.750 and 1.125 kg fed -1 (Borax) tended to increase root diameter from 11.87 to 12.35 and 12.85 in the first season and 13.69 to 14.22 and 14.67 cm in the second one. These findings are accomplished with those observed by the enhancing effect root diameter may be attributed to the increase in cell size and numbers as a result of the increasing division of cells as well as activating accumulation of metabolites in storage roots. These findings are accomplished with those recorded by Mekdad (2015) ; Dewedar et al. (2015) and Aly et al. (2017) . 
Effect of interactions:
The interactions between all treatments had a significant effect on root diameter in the two seasons (Table 8 ). Mohamed. Y. H. and M.A.T. Yasin (2013) came to similar results. Regarding to phosphorus fertilizer and boron combination had a significant effect. Using 48 kg P 2 O 5 and 1.125 kg borax gave the highest mean in the two season. While, the lowest mean could be observed from control treatment.
Sucrose percentage (%):
The effect of cultivars, phosphorus, boron and their interaction on sucrose% during 2014/2015 and 2015/2016 seasons are registered in Table 8 . According to the analysis of variance of obtained data, it can be stated that varietal effects of sugar beet significantly affected sucrose % in the two seasons. Generally, it can be concluded that cultivars of beets showed a significant increase in sucrose % and produced the highest values, which data were 16.96 from cultivars diamond in the 1 st season and 20.33 from cultivars Gloria in the 2 nd season. The favorable effect of cultivars of sugar beet might be backed to genetic effects. Similar results are pertinence with those ElSheikh et al. (2009) and Aly et al. (2012) .
As shown from data collected in Table8 , phosphorus fertilizer treatments had a significant effect on sucrose % in all growing seasons. Phosphorus caused a significant increase in sucrose % over all treatments and induced the highest values i.e. 17.98 and 21.23 % in the first and second seasons, respectively. The lowest means of sucrose content in roots (15.82 % and 19 .42 % in the first and second seasons, respectively) were obtained on account of control treatment (without fertilization) in the first and second seasons season. It can be suggested that this increase in sucrose % may be reflected the role of phosphorus in improving growth and dry matter accumulation by increasing the uptake and availability of most nutrients, consequently enhancement sucrose content in roots. Abdou et al. (2014) and El-Mansoub et al. (2014) suggested similar results.
Boron fertilizer treatments had a significant effect on sucrose % in all growing seasons. Increasing boron fertilizer levels from 0 to 0.750 and 1.125 kg Borax/fed tended to increase sucrose % from 16.68 to 16.90 and 17.09 in the first season and 20.07, 20.24 and 20.40% in the second season. The stimulation effects of micronutrients on quality traits may be attributed to the increase in sucrose%. Boron is essential for the formation of new cells in meristems in addition to a vital role in sugar translation to roots. Similar trend was obtained by Ab elaal et al. (2015) and Aly et al. (2017) .
Regarding the effect of all treatments interactions on sucrose %, it was significant in the two growing seasons. The highest values of sucrose % (18.21 and 21.59%) resulted from utilizing phosphorus in the high rates besides in the third boron application in the first and second seasons, respectively. On the other hand, the lowest ones were obtained by no application of phosphorus or boron in all seasons.
Total fresh Yield:
Total fresh weight of sugar beet plants data (Mg fed Table 9 . Cultivars had a significant effect on total yield and Gloria variety surpassed Diamond variety of total fresh weight (30.724, 36.967 and 28.448, ) in the first and second seasons, respectively. The superiority of total yield may be due to these increment in root yield might be due to the differences among sugar beet varieties under study due to the variation in the genes makeup and their response to the environmental condition. These results are in harmony with those obtained by ElSheikh et al. (2009) and Hanan Y. Mohamed and M.A.T. Yasin (2013) .
On the other hand, the collected data in Table 9 show that there were remarkable significant differences among phosphorus treatments on total yield per feddan during the two growing seasons. Noteworthy, 48 kg P 2 O 5 was the best treatment among other phosphorus treatments, which resulted in the maximum total yield ) in the first and second seasons, respectively. Addition of 36 kg P 2 O 5 ranked the second treatment for total yield which recorded 32.593 and 41.290 Mg fed -1 in the two seasons. This effect of phosphorus treatments expressly may be ascribed to share in the bioactivities inside plants and increases the creating of carbohydrates as starch and sugars. Moreover, It helps in the division of plant cells and shares in forming ATP (Adenosine triphosphate). Similar results were obtained by Abdou et al. (2008) , they reported that increasing phosphorus fertilizer level from zero up to 30 kg P 2 O 5 fed -1 markedly increased root weight g/plant.
With expecting the effect of boron fertilizer effects on total yield, increasing its levels from 0 to 1.125 kg H 3 PO 4 /fed tended to increase root yield from 27.801 to 31.385 and 34.262 to 38.302 Mg fed -1 in the two growing seasons. These findings may be attributed that boron plays an important function in sugar beet as maintaining the balance between sugar and starch; translocation of sugar and carbohydrates, standard cell division, nitrogen metabolism and protein formation, and cell wall configuration. Also, it plays the main roles in the correct function of cell membranes and the transport of K + to guard cells to the internal water balance control system they reported that Fertilizing sugar beet by mixture of potassium plus Boron plus Calcium recorded a important increase in root and extracted sugar yields/fed and sucrose% as compared to untreated. These findings are in line with Aly et al. (2017) they reported that fertilizing sugar beet by a mixture of potassium plus Boron plus Calcium recorded an important increase in root and extracted sugar yields/fed and sucrose% as compared to untreated. ). the These results were reported by Gobarah and Mekki (2005) and Aly et al. (2017) .
Related the interaction between cultivars and boron there were significant differences and Gloria cultivars with boron at a rate of 1.125 kg fed concerning to the interaction between phosphorus and boron, there were significant differences in the second season Table ( There were significant differences between the triple interactions between all treatments in the second season .
CONCLUSION
It could be concluded that all used treatment significantly affected on sugar beet yield and its component. The interaction between Gloria cultivars, phosphorus fertilizer at the rate of 48 kg P 2 O 5 fed -1 , boron at the rate of 1.125 kg fed -1 recorded the best in all used treatments.
